Abstract
Introduction
The proposition that changes in organisational structure can have decisive and predictable effects on organisational performance can be traced back to the pioneering efforts of Bain (1951) in his analysis of the industrial production in market economies. These insights led to the emergence of industrial organisation (IO) as a separate field of inquiry with its characteristic structure-conduct-performance (SCP) analytical framework. In essence, the SCP model predicts that the structure of an industry influences its conduct which in turn affects its performance. Over time, the application of the SCP paradigm has been extended far beyond the realm of private profit-seeking firms in manufacturing and other industries to not-for-profit organisations, such as nursing homes (Nyman, 1991) and hospitals (Lynk, 1995) , as well as the public sector, including local government (Brueckner, 1982) .
In contemporary local government systems across the world, public policy makers have invoked the SCP framework to support the use of structural change through municipal consolidation as a means of improving the operational efficiency and/or financial sustainability of local authorities by increasing the size of local councils (see, for example, Faulk and Hicks, 2011; Dollery, Grant and Kortt, 2012; Santiago-Penas and MartinezVazquesz, 2013) . Advocates of structural change typically argue that mergers represent an effective method of enhancing the operational efficiency of local councils, reaping scale and scope economies, improving administrative and technical capacity, generating cost-savings, and strengthening strategic decision-making. By contrast, opponents of consolidation typically stress the lack of supportive empirical evidence in favour of mergers, the equivocal outcomes observed in case studies, and the divisive nature of amalgamations and the attenuation of local democracy. In the Australian context, so influential have been exponents of 'bigger is better' in local government the country now has the fourth largest councils (in terms of population size) among OECD countries (Callanan, Murphy and Quinlivan, 2012) .
A common misapprehension on the part of local government policy makers engaged in structural reform through council consolidation resides in the conflation of municipal efficiency with local government financial sustainability. For instance, the Independent Local Government Review Panel (ILGRP, 2012, p. 22) states that 'the challenge of mounting a concerted effort to improve the efficiency, productivity and competitiveness of NSW local government must be met if councils are to be sustainable'. Moreover, a key recommendation of the 'Allen Report' (Local Government and Shires Association, 2006, p. 26) into council financial sustainability was to 'improve strategic planning and operational efficiency'. Similar emphasis on efficiency pervades reports into municipal sustainability of Greater Perth councils (Metropolitan Local Government Review Panel, 2012) and Queensland local government (Local Government Reform Commission, 2007 ). Yet, none of the reports cited present any empirical evidence to suggest that municipal efficiency is indeed associated with sustainability. Despite the absence of supportive empirical evidence, it is widely presumed that larger local authorities (as measured by population size) will not only be more efficient through increased scale and scope economies and other factors, but also more financially viable (as proxied by financial sustainability indicators).
This presumption can have deleterious effects. For example, policy makers can erroneously believe that policy measures aimed at improving the operational efficiency of municipalities in a given local government system, such as municipal mergers, will necessarily and invariably improve the fiscal viability of these local authorities. However, in the real world, there is unfortunately no inevitable and ineluctable link between municipal efficiency and municipal financial sustainability, as we shall demonstrate in this paper in the context of New South Wales (NSW) local government. Accordingly, policy makers may be wise to employ policy measures which separately address municipal efficiency and municipal financial sustainability.
In contrast to Canada, the United Kingdom and United States, but in common with New Zealand, Australian local government has a relatively narrow range of functions consisting mainly of 'services to property', such as local planning and development, waste collection and disposal, and the provision of local infrastructure, although over the past three decades the emphasis in service provision has shifted towards a more expansive 'services to people' orientation (Marshall, 2008) . Australian local government is funded through a combination of property taxes, fees and charges, intergovernmental grants and developer charges. NSW local government is comprised of 152 'general purpose councils', 12 'special purpose councils' and the NSW Aboriginal Land Council. In NSW the regulatory framework governing the activities and performance of local councils consists of the NSW Division of Local Government, the NSW Local Government Grants Commission and ancillary regulatory bodies, as well as a Local Government Act and supporting legislation. NSW local government is a 'creature of statute' insofar as the NSW Government enjoys almost unlimited regulatory powers.
NSW local government has been in the throes of a debate over local government reform (Drew and Dollery, 2014a) , the FSR developed by TCorp (2013) do cover the central themes of liquidity, debt serviceability and operating performance which are common to almost all suites of sustainability measures (Levine et al., 2013) . Moreover, the FSR also provide measures of infrastructure backlog and maintenance, which are often absent in other jurisdictions. This presents empirical scholars of local government with a rich source of data to examine whether there is an association between municipal efficiency and financial sustainability, at least within the NSW local government system, an empirical exercise which has not hitherto been attempted in the literature.
The paper itself is divided into four main parts. Section 2 sketches the evolution of thought on municipal efficiency and financial sustainability in local government. Section 3 outlines 1 It is acknowledged that other states employ different measures of financial sustainability. For instance, the Queensland Treasury Corporation (QTC, 2008) employs a subset of the TCorp (2013) financial ratios to measure financial sustainability in the Queensland municipal sector. Because this study is set in the context of NSW it follows that TCorp (2013) financial sustainability ratios are employed. Clearly there is scope to replicate this study in other jurisdictions within Australia and abroad to address the presumption that efficiency is associated with sustainability. the data and empirical strategy employed in the paper. Section 4 discusses the results of the statistical estimations. The paper ends with some brief concluding remarks in section 5.
Operational Efficiency and Financial Sustainability in Local Government
As we have seen, public policy makers often conflate economic efficiency and financial sustainability in local government, especially in the context of structural reform aimed at increasing the operational efficiency of local authorities by increasing their size in population terms through council consolidation. However, while the purported relationship between operational efficiency and financial sustainability has undoubted intuitive appeal, the two terms are by no means inevitably linked.
Operational efficiency in local government is customarily defined as maximising output from a given set of inputs which is equivalent to what economists refer to as technical efficiency (TE). In the local government context this typically means maximising outputs, such as roads and other infrastructure, recreation, and welfare services, for any given set of inputs, like the quantity of staff (generally measured in full time equivalent units), machinery and materials.
By contrast, financial sustainability is centred on the enduring continuation of the local council as a functioning entity. Typical definitions of financial sustainability in local government focus on the long-run fiscal viability of municipal entities. For example, Access Economics (2006, p.55) defined financial sustainability as follows: 'a council's finances are sustainable in the long term only if its financial capacity is sufficient -for the foreseeable future -to allow a council to meet its expected financial requirements over time without having to introduce substantial or disruptive revenue (and expenditure) adjustments'. This
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Historically, the empirical literature on local government performance has concentrated on using multiple regression analysis to investigate the incidence of scale, scope and density economies, both in terms of specific municipal services and at the aggregate level, which represent only a single dimension of operational efficiency. Moreover, the resultant empirical evidence has been mixed and inconclusive, especially at the 'whole-of-local-government' level (see, for example, Andrews, 2013; Bel, 2013; Dollery, Grant and Kortt, 2012) .
However, a number of limitations exist when using multiple regression for the analysis of efficiency. For instance, multiple regression can only examine one output at a time and requires a priori specification of functional form (Coelli et al., 2005) . These limitations have been largely addressed through the use of non-parametric approaches such as data envelopment analysis (DEA) which can measure the relative technical efficiency with which multiple inputs are converted into multiple outputs. By and large municipal DEA studies have concentrated on identifying the determinants of local government efficiency, with particular emphasis on the association between municipal size and efficiency (see, for instance, Da Cruz and Marques, 2014; Kalb, 2014) . At the same time, policy makers and scholars alike have begun to employ financial ratio analysis to measure municipal sustainability (see, for example, ILGRP (2013); Drew and Dollery (2014a) ; Kloha, Weissert and Kleine, 2005) .
This study breaks new ground by examining whether the disparate strands of empirical enquiry (DEA focussed on municipal efficiency and financial ratio analysis focussed on municipal sustainability) have any statistically significant association. This is an important Formatted: Font: Italic question not only because it addresses the presumption pervading a host of local government sustainability inquiries that efficiency is a determinant of sustainability but also because it establishes a sound methodology for combining the extant empirical approaches for the pursuit of public policy questions 2 . As such it produces a bridge between the approaches dominated by scholars of accounting (financial ratio analysis) and the methods and concepts generally considered the domain of economists (DEA).
It is more than a little surprising that the association between measures of financial sustainability and municipal efficiency has not previously been empirically tested in local government since it represents an important question for public policy makers and scholars alike. Thus, should an empirical link between municipal efficiency and financial sustainability not exist then this will call into question the presumption that financial sustainability can be improved simply by enhancing operational efficiency. In the absence of a statistical link of this kind, scholars would need to shift emphasis to identifying the determinants of sustainability and policy makers to formulate policy instruments beyond council consolidation.
There are several reasons why municipal efficiency may not be associated with financial sustainability. In the first place, past performance may affect financial sustainability. For instance, a string of previous poor operational performance may now have become manifest 2 We acknowledge the work of Doumpos and Cohen (2014) who conducted 2 nd stage regression of 'efficiency' scores against population regressors and four accounting ratios (which focussed largely on the sources of municipal revenue). However, there is good reason to believe that the 'efficiency' measure employed as the regressand was flawed given that it used the book value of assets as a proxy for municipal goods and services outputs. Critically, such an approach assumes depreciation accruals are consistent, that recognition and revaluation of assets was appropriate and that some sort of association exists between the level of goods and services provided and the capital stock held by the municipality. Moreover, no suggestion was made by Doumpos and Cohen (2014) that the four ratios employed in the second stage regression represented municipal sustainability in any way, nor was there any attempt to find an association between efficiency and sustainability.
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The size of infrastructure stock may also explain why efficient municipalities may not receive commensurate financial sustainability assessments. For instance, it is easier to adequately maintain relatively low levels of capital infrastructure. In this case municipalities coming off a low infrastructure base may perform better in terms of asset maintenance and liquidity sustainability measures for any given level of efficiency. Rates of depreciation of non-current assets may also disproportionately affect sustainability in at least two ways: (i) there is considerable discretionary latitude in depreciation methods and this raises the possibility that operating results may in some instances be more a reflection of depreciation parameters rather than actual performance (e.g., Pilcher, 2006; Pilcher and Van Der Zahn, 2010; Drew and Dollery, 2015) ; and (ii) in the case where a local council has serially under-depreciated assets, financial sustainability may be adversely affected when adjustments are subsequently made (when for instance an asset is revalued or is sold well below book value). Finally, there are a number of exogenous factors which cannot be controlled for in regression models, but may nevertheless have a bearing on financial sustainability (but simultaneous not affect operational efficiency). These factors include climatic and ecological conditions, resource endowment and macroeconomic events with local and regional repercussions. For instance, climatic and ecological circumstances are relevant factors in road construction and maintenance (Chakrabarti, Kodikara and Pardo, 2002) . Accordingly, whereas a given road may be constructed through an efficient combination of machines, materials and staff it may not be as long-lasting as a road constructed by a less efficient council which has more favourable climate and geology. Finally, macroeconomic events such as an increase in interest rates or a currency appreciation may affect financial sustainability, but not municipal efficiency. For example, an increase in interest rates will result in higher borrowing costs associated with inherited debt.
Data and Empirical Strategy
Data
The data used in this study was derived from the NSW Treasury Corporation (TCorp) The above data sources were used to construct a single dataset that contained detailed information on the financial, demographic, economic, and social characteristics of NSW councils for 2011. In constructing our dataset it should be noted that only 109 councils had complete information on financial sustainability ratios (FSRs) (TCorp, 2013) . However, by examining the financial statements for the missing councils we were able to produce -using the TCorp definitions -completed sets of FSRs for an additional 16 councils (thus bringing the total number councils with complete financial ratios to 125). Unfortunately, 27 municipalities only had partial sets of FSRs, which explains why some of the statistical analysis is based on slightly less than 152 observations.
Empirical Strategy
To measure local government efficiency we employed data envelopment analysis (DEA). algorithm is achieved by adding the convexity constraint so that I1′λ = 1, which 'essentially ensures that an inefficient firm is only 'benchmarked' against firms of a similar size' (Coelli et al., 2005 p.172 ). These scale adjusted VRS efficiency scores are used in our subsequent regression analysis.
In order to conduct a DEA it is first necessary to decide on either an input or output
orientation. An input orientation measures the proportion reduction possible with output held at least constant (Ji and Lee, 2010) . By contrast, an output orientation holds inputs constant.
In a municipal context the input orientation is preferred since 'local governments take outputs as exogenous and have a large degree of control over the level of inputs, especially within functional areas' (Worthington and Dollery, 2001 p.235). (2000) and Fogarty and Mugera (2013) ). These input costs have been excluded on the basis that they are mostly associated with inherited debt (apart from the less significant short-term borrowings such as overdrafts) -and that such debts exhibit long-term temporal attributes more consistent with the notion of sustainability, than efficiency.
With respect to outputs we concur with daCruz and Marques (2014). In the Australian local government context both Worthington (2000) and Fogarty and Mugera (2013) have used households, population and length of council maintained roads as proxies for output.
However, Australian local government has a limited remit dominated largely by its focus on 'services to property'. Accordingly, Drew and Dollery (2014b) have argued persuasively that the use of population as a proxy overestimates municipal output and that the number of households should be used in preference (Drew and Dollery (2014b) also show that number of households are more accurate in inter-censal years in addition to being less volatile). It could therefore be surmised that previous studies which use both households and population would result in significant distortion to the efficiency frontier (in order to test our assertion we compared our specification against one that included both population size and households as outputs and found that the alternative specification resulted in the inclusion of an additional six councils on the efficiency frontier, consistent with the premise that it produced an overestimate for council output). Moreover, businesses receive many of the same services as households (roads and rubbish in addition to economic services) suggesting that it should certainly be included as a proxy for local government output. Accordingly, our principal specification lists the number of businesses, households, and length of municipal roads as proxies for municipal output.
Following our DEA, we then examined the statistical association between local government financial sustainability and efficiency. More specifically, we estimated a series of bootstrapped OLS regression models (with 500 replications) to examine the association between our 10 financial sustainability ratios (FSRs) and efficiency (i.e., the VRS efficiency scores) while controlling for a range of exogenous variables. Thus, our regression model is specified as follows:
where FSR is our financial sustainability ratios, E is a vector of VRS efficiency scores, V is a vector of exogenous variables (population, population density, population growth, proportion of population over 65, proportion of population under 15, average annual wage, annual unemployment rate, percentage of ATSI population, percentage of NESB population, average residential rates, infrastructure value, annual depreciation, and total liabilities) and μ an independent identically distributed random error term. 
Results
In Table 3 we report our bootstrapped regression results for the association between our financial sustainability ratios (FSRs) and VRS efficiency scores. In estimating these regression models we found little evidence of multi-collinearity (as indicated by variance inflation factors scores well below 10) and logged our VRS efficiency score in order to counter skewness in the data. As a relative efficiency score of zero is not possible the undefined natural log of zero did not result in any lost observations. As a robustness check, we re-ran our entire analysis using available data from 2010 (some control variables such as unemployment data were not available for 2010), and found that this made little difference to our results (it should be noted that the long-run nature of sustainability suggests cross-section rather than panel regression).
Associations between FSRs and Efficiency
Looking across Table 3 Ratio associations were positive. Thus a 1% increase in the VRS efficiency score will lead to a 0.43% increase in the Unrestricted Current Ratio. Along similar lines, a 1% increase in the VRS efficiency scores will lead to a 0.59% increase in the Capital Expenditure Ratio. This relatively diminutive response suggests that a sustained improvement in efficiency over a number of years would be required in order to effect a material improvement in the two ratios.
By contrast, negative statistical associations were observed for the Own Source Revenue Ratio, the Interest Cover Ratio, and the Debt Service Cover Ratio. While these negative associations may at first appear confounding, they do, in fact, have rational explanations. For instance, the Own Source Ratio may well be evidence that effort neutrality is not being observed with respect to the Commonwealth fiscal equalisation grant scheme. This would be inconsistent with evidence from Worthington and Dollery (2000) well over a decade ago, however, it is possible that circumstances have changed given that the authors noted the tendency for grant distribution to deviate 'solely from the basis of horizontal fiscal equalisation may be a further influence on inefficient outcomes' (Worthington and Dollery, 2000, p.95) . Secondly, the observed association may indicate that the well-known flypaper effect (in which municipalities receiving grants tend to have increases in expenditure disproportionate to increase in other revenues) may be in operation (for evidence in support of the flypaper effect see, for instance, Dollery and Worthington, 1995; Oates, 1979; Grossman, 1990) . This association, of course, requires further investigation however it is clear that there can be no suggestion that improving efficiency will enhance this particular local government sustainability ratio.
The negative associations between efficiency and the Interest Cover Ratio and Debt Service
Cover Ratio also present evidence which have a number of possible explanations. Firstly, it could be that in order for local government to be efficient it is necessary to carry higher levels of debt -this is supported by the fact that total liabilities (which in addition to long-term debt also include inter alia short-term debt, accrued employee entitlements, funds held as surety and other-entity prepayments) also have negative statistically significant associations 3 .
Moreover, it is also consistent with the observation that 'more debt may be required in order for councils to grow financially and increase their asset base to generate revenue' (PriceWaterhouseCoopers, 2006, p.107) . To take a specific example it may be necessary for a municipality to take on debt in order to purchase road plant which allows for the production of road surfaces at a much lower level of inputs. Secondly, because EBITDA (earnings before interest, tax, depreciation and amortisation) is the numerator of both ratios it may be the case that efficient councils produce lower surpluses. Finally, the association with the Debt Service
Cover Ratio alone may be explained by a hypothesis that efficient councils tend to make higher principal repayments thus paying down debt. While further investigation is required to definitively resolve this matter, it is equally clear that there is no reason to suggest that improving efficiency will result in an improvement to the two debt sustainability ratios.
Therefore, it is reasonable to suggest that the existence of just two relatively diminutive positive associations from ten FSR supports our arguments in Section 2 that there may be little relationship between the distinct concepts of efficiency and sustainability. This, in turn,
indicates that the regulatory and scholarly focus on municipal efficiency may well have been misplaced (except for the case of accountability, which is an altogether separate matter to sustainability). Thus it seems that if we are to arrest the much mooted decline in local government sustainability it will be necessary for regulators to search beyond the tried and trusted remedies of boundary change and management sanctions -which are targeted solely at improving elements of efficiency.
3 This negative association between the two debt ratios and total liabilities makes intuitive sense when one considers that an increase in liabilities is likely to be associated with higher borrowing costs. Because borrowing costs are the denominator of both ratios in question it follows that an increase in liabilities will reduce the quantum of each ratio.
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Other Associations
While the limited association between efficiency and sustainability may come as a surprise to regulators, it is entirely consistent with our conceptual analysis presented in Section 2.
Explanations for other variables that may affect sustainability but not efficiency include: (i) temporal effects (including inherited debt), (ii) demographic effects (on revenue and expenditure), infrastructure stock (including depreciation of infrastructure) and (iii) exogenous effects (climate and geology, resource endowment and macroeconomic events).
Several of these variables were able to be tested incidentally through our regression model specifications.
Revenue raising ability which may be affected by the proportion of pensioner homeowners and the growth in municipal households was significantly associated with the Own Source Revenue Ratio and Operating Ratio which provides evidence in support of the contention that demographic influences on revenue raising ability may alter municipal sustainability. The total debt load of councils was also significantly associated with a number of ratios: Interest Cover, Debt Service Cover, Unrestricted Current, Asset Maintenance and Capital
Expenditure. This provides some support for the argument that legacy debt (which is an element of total debt load) may affect sustainability despite the fact that it does not affect efficiency. Statistically significant associations were also in evidence between the quantum of depreciation and the Interest Cover, Cash Expense, Asset Renewal, and Capital Expenditure ratios. This is certainly an association worthy of further investigation -one which prima facie indicates that the discretionary latitude afforded by depreciation may have significant effects on measures of council sustainability. Finally, the stock of infrastructure was significantly associated with the Unrestricted Current Ratio, Infrastructure Backlog Ratio and Capital
Deleted:
Expenditure Ratio -once again illustrating the potential discord between efficiency and sustainability.
Concluding Remarks
This paper sought to test whether it is reasonable to presume that improvements to municipal efficiency will automatically translate to enhanced financial sustainability. In the first instance we examined the concepts of municipal efficiency and financial sustainability and found that there were a number of mechanisms whereby financial sustainability might be affected without altering municipal efficiency. Many of these potential explanations for a discord between council efficiency and council fiscal sustainability were incidentally tested in our subsequent empirical analysis which largely supported our conceptual reasoning.
However, the major focus of this paper lay in the empirical analysis of the association between municipal efficiency and municipal financial sustainability. This produced evidence of only two positive associations between the ten FSRs and DEA efficiency estimates which suggest that public policy makers may have erred in presuming that improvements in council operational efficiency would ineluctably lead to analogous improvements in financial sustainability. Moreover, the magnitude of these associations was such as to imply that sustained improvements to municipal efficiency over many years would be required to induce any material enhancement to the two FSR.
The policy implications of these empirical results are stark. In essence, the existing preoccupation of public policy makers with structural reform through council consolidation aimed at enhancing operational efficiency are unlikely to improve local government sustainability, at least within the NSW local government milieu. The results also suggest the need for a local public economics equivalent to that of the 'Tinbergen Principle' in macroeconomics, whereby the policy targets such as improved municipal efficiency and strengthened financial sustainability are aligned with separate policy instruments. Moreover, the limited associations between municipal efficiency and sustainability seem to support recent assertions in the scholarly literature that financial statement data alone and in its current form is not sufficient for the assessment of local government sustainability (Bolivar, Galera, Munoz, 2014; Drew and Dollery, 2014a) . However, since the analysis in this paper was limited to NSW local government, future research should investigate the same question in other local government systems. More broadly, our results demonstrate the need for further research on the determinants of municipal financial sustainability. 
